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85. Examples of Entropy. Heat Conduction. We may apply Fourier's method of analysis to determine the rate at which entropy is being generated in a solid through which heat is passing.
Taking ~k to be the thermal conductivity, y the specific heat and Q the density, consider a portion of the solid bounded by a surface 8y the direction cosines of the outward drawn normal at any point of which are I, m, n.
The rate at which entropy is increasing in the portion is
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The difference of these two expressions gives the rate at which entropy is being generated in the solid. By the equations of conduction this reduces to the last term, namely
an expression which is essentially positive. This expression can also be written
where F is the resultant flux of heat; ds an element of length in the direction of this flux at the point (x, y, #). The interpretation of the last expression is obvious.
Numerical examples. The quantity of entropy absorbed by 1 gram of water when its temperature is increased from 0°C to 1°C is found by dividing the work measure of the heat 4-18 x 10 7 ergs by the mean absolute temperature 273-5° C and is therefore l-529xl05 units.
If a mass of 1 kilogram moving with a velocity of 1 metre per second is brought to rest by friction at a temperature of 15° C or 288° absolute, the work energy rendered unavailable is \ -103-1002 or -5 x 10 6 ergs and the gain of entropy 1-736 x 104 units.     -*1-     -£•}•
